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(57) Pecpepar 

Monorib30BaHne: b TexHUKe perncTpai4HH 
MHCpopMaL(HM, a UMeHHo b 6e3yflapHbix 
npHHTepax nepcoHanbHbix KOMnbioTepoB, 
LjMcjDpoBbix KonnpoBanbHbix annapaTax. 
*aKCHMHJibHbix aneKTpocpoTorpacpuMecKHX 
annapaTax. CyiflHOCTb n3o6peTeHtw: 

yCTpOMCTBO COflep>KHT >KHflKOKpHCTannHMeCKMti 

MOflyjifiTop CBeTa (>KKMC), hctomhuk CBeTa, 
onTHnecKyio cucreMy, cporoHyBCTBHTenbHbiM 
aneKTpocfioTorpac|)HHecKnfi i;nnnHflp, 6jiok 
ynpaBJieHna nenaTbio, BKmoHatoiflKfl b ce6fl 
6ycpepHyio KaflpoByio naMHTb, KOHTpo/inep, Tpw 
cflBuroBbix nocneflOBaTe/ibHO-naparineribHbix 
perucTpa, flsa perncTpa naMHTW, flBe jimhgmkm 
ycuHMTerifl curHanoB flaHHbix, flBe nnHePiKu 
sjiGMGHTOB, nHHetfKy ycwiHTeneCi 
3 CKaHupoBaHUH. >KKMC Bbino/iHeH b 
BMfle flsyx creicnflHHbix nnacrnH c repMeTHHHOtf 



nonocTbio, 3anonHeHHOM 

KMAKOKpucTannnqecKUM MaTepManoM, HMeiomux 
Ha BHyTpeHHUx nosepxHocTax N sneKTpoflOB 
flaHHbix h M sneKTpoflOB cxaHnpoBaHna. 
Ka>KflbiCi sneiapofl flaHHbix coeflHHeH c rpynnofi 
M npo3paHHbix okoh, pacnono>KeHHbix Ha 
nepeceneHMM aneicrpoflOB ashhwx m aneiapoflOB 
CKaHMposaHUfl. Ha sneKTpoflax cxaHi/ipoBaHna 
HMeiOTca pflflbi npo3paHHbix okoh, paccTOHHMe 
Me>Kfly paflaMU okoh I - kh + h/M, rfle k - 
qenoe nonowmejibHoe hmcho; h - pa3Mep okoh. 
Ha BHetiiHux noBepxHOCTHX nnaoTMH HMeioTca 
cKpeu^eHHbie nonspn3aTopbi, Ha BHyTpeHHUx 
HaHeceHbi opueHTupyioiflne noKpbiTMH. B 
ycTpoficTBe ocyiflecTBnaeTCfl MynbTunneKCHoe 
ynpaBnenne, mto coKpaiflaer KonnnecTBO 
ynpaBJiflwiflux cxeM m no3Bonfler noBbicnTb 
a™. 2 Ta6xi., 12 mi. 
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(54) DATA INDICATION LIQUID-CRYSTAL DEVICE 

(57) Abstract: 

FIELD: data indication devices. 
SUBSTANCE: device has liquid-crystal light 
modulator, light source, optical system, 
photosensitive electrophotographic cylinder, 
print control unit which has buffer memory, 
controller, three shift serial-parallel 
registers, two memory registers, data signal 
amplifier two linear arrays, two linear 
arrays of logic elements, scanning signal 
amplifier linear array. Liquid-crystal light 
modulator is made in form of two glass 
plates with air-tight cavity filled with 
liquid-crystal material. Plates have N data 
electrodes and M scanning electrodes onto 
their internal surfaces. Each data electrode 



is connected with group of transparent 
windows disposed at the point of 
intersection of data electrodes and scanning 
electrodes. There are rows of transparent 
windows onto scanning electrodes. Distance 
between the rows is 1=kh+h/M, where k is 
integral positive number, h is size of 
windows. Crossed polarizers are disposed 
onto external surfaces of the plates' 
orienting coverings are applied onto 
internal surfaces. Multiplex control is 
realized in the device, as a result, number 
of control circuits is reduced and density 
of printing may be improved. EFFECT: 
improved efficiency of operation. 2 tbl, 12 dwg 



cr> 

CM 



ZD 

a: 



to 



O 



-2- 



M3o6peTeHne othocutch k TexHUKe 
perncTpaL(MM MHcpopMau,nn, a niweHHO k 
sjieicrpoqboTorpacfjHMecKMM nenaTaioiitHM 
ycTpoPicTBaM, n MO«eT HaPiTU npuMeHeHne b 
KanecTBe 6biCTpoAePicTByioLnero 6e3yflapHoro 
npuHTepa fl/in KOMnbioTepoB. 

B Hacroamee spem wcipoKO u3BecTHbi 
Jia3epHbie npuHTepu c sneKTporpacpMHeoKHMH 
MOflyriHMM, MMetomne BbicoKoe KaHecTBo 

M306pa>KeHMfl [1]. 

HeflOCTaTKOM na3epHbix npHwepoB 

HB/lfleTCH MCnOJlb30BaHMe onTHKO-MexaHUHecKoti 

CMCTeMbi cKaHnpoBaHna nyqa, CHuaraiomePi 
HafleKHocTb m yBeriHMMBaiomeCi raoapuTbi 
ycTpoficTBa. 

M3BeCTeH JKHflKOKpHCTa/lJlHHeCKUM 

CTpaHUHHbii* npuHTep [2] LCS-240 cpupMbi 
Casio, coAepwaatuSi >KHflKOKpncTannnMecKnR 
MOflyriflTop oseTa (>KKMC) c HeMaTiwecKUM 
>KMAKOKpncTannnHecKHM (MK) crioeM, b kotopom 
2464 onrnMecKnx 3aTBopa ynpaBnaioTCfl 

flByXMaCTOTHbIM MeTOAOM C K03CpCpHI4HeHTOM 

MyribTnnneKcnpoBaHM$) 1/2. npuHTep HMeeT 
pa3pewaioLnyio cnoco6HocTb 300 ToneK/AioPiM, 

CKOpOOTb neMaTU AO AeBflTM CTpaHHL( B MMHyTy. 

HeAOcraTKaMU npuHTepa HB/iaioTCfl ManbiPi 
Koscpcpnt4neHT MyjibTnn/ieKcnpoBaHua m 
6oiibiuoe Mucno ynpaBnflK>mnx HHTerpanbHbix 
cxeM, HeBbicoKnR KOHTpacT 4:1, CHuaraioiAHPi 
KanecTBO neMaTU U3o6pa>KeHHfl. 

Hau6onee 6nn3KUM k H3o6peTeHHK> 
TexHunecKUM peiueHneM mmeTCR ycTpoPicTBO 
cpopMnpoBaHUH n3o6pa>xeHnPi [3], coAepwamee 
>KKMC o cerHeToaneiapuMecKUM >KK-cnoeM, 
BbinoriHeHHbiti b BHAe Asyx cTeKnflHHbix n/iacTHH 
c repMernMHoPi nonocTbio, nMeiomux Ha 
BHyrpeHHUx noBepxHocTax B3anMHo 
nepneHAHKynapHbie sneiopoAbi AaHHbix n 
sneKTpoAW CKaHnpoBaHns, o6pa3yK>mne 
MaTpni^y npo3paMHbix flqeex o >KK-onoeM, n 
CKpetneHHbie nonflpn3aTopbi Ha BHeujHux 
noBepxHOCTSx nnacTHH, hctomhuk CBeTa, 
onTHMecKym CHCTeMy, cporony BCTBHTenbH bi Pi 
sneKTporpacfcHMecKuPi unnnHAP. Exiok 
ynpaeneHUH nenaTbio BK/itonaeT b ce6a 
6ycpepHyio KaApoByio naMRTb, 

HHCpOpMai4UOHHblPi BXOA KOTopoPi HBTlfleTCfl 

bxoaom AaHHbix ycrpoRGTBa, nepBbiPi CABHroBbitf 
pernoTp, napannenbHo-napanjienbHbiCi perucTp 
naMATH, nnHePiKy ycwiuTenePi AaHHbix, BbixoAbi 

KOTOpOpj nOAKTIlOHeHbl K KOHTaKTaM 3/ieKTpOAOB 

AaHHbix )KKMC. BTopoPi CABuroBbiPi perucTp n 
ycwiHTenu cpopMnpywT cnma/ibi CKaHnpoBaHna, 
nocTynaioinne Ha lumhu cKaHnpoBaHna >KKMC. 
npuMeHeHMe b ycTpoMcTBe 

cerHeTOsneKTpuMecKoro >KK-cnofl c onTunecKoPi 
6ncTa6nnbH0CTbio no3BonjqeT yBennnnTb 
K03qbqbni4neHT MynbTunneKCMpoBaHMH. 

HeAOCTaTKOM yCTpOpiCTBa HBJlfleTCa 

orpaHHHeHMe pa3pewaioiAePi cnoco6HocTn, 
o6ycnoBneHHoe npniweHeHneM ToribKO oahom 
riHHePiKU ycunnrenePi AaHHbix, hto CKa3bisaeTCH 
i3o6pa>KeHMfl. flpyruM 
w mnmicn HeBbicoKaa HaAe>KHocTb 
>KKMC, o6ycnoBneHHa« AecrrpyKTMBHbiM 

BJ-MHHUeM HeCKOMOeHCHpOBaHHOpi nOCTOHHHOpi 

cocTaBnsioiAeK b ynpaB/wiomeM ctfmane. 

CyiL(HOCTblO H306peTeHHH ABJIfieTCS TO, MTO B 

>KK-ycTpo£^GTBe perncTpaL(nn MHCpopMaL(HM, 
coAep>KatAeM >KKMC, BbinoriHeHHbiCi b bha© 
AByx CTeioiflHHbix nnacTMH c repMeTUHHoPi 
nonocTbio, MMeiomux na BHyTpeHHux 
noBepxHOCTux N sneiapoAOB AaHHbix n M 
aneicrpoAOB CKaHMposaHMJi, o6pa3yroinnx Ha 
nepeceneHHHX npo3paHHbie memvt c >KK-cnoeM, 



m CKpemeHHbie nonapn3aTopbi Ha BHeujHux 
noBepxHOCTHX nnacTHH, hctohhuk CBeTa, 
onTMMecKyio CKicTeiuy, cpoTOMyBCTBHTenbHbiPi 
sneiapocjDOTorpacpHHeoKMPi i^nnnHAP h 6jiok 
ynpaBneHMfi nenaTbio, BKnroMaioinnR b ce6n 
6ycpepHyio KaApoByio naMHTb, 

HH(|)OpMai^HOHHblPi BXOA KOTOpOpi flBflfi8TCfl 

bxoaom AaHHbix ycTpoPioTBa, nepBbiPi CABuroBbiCi 
perncTp, bxoa AaHHbix KOToporo txieAHHeH c 
buxoaom AaHHbix gycpepHoPi naiwa™, nepBbiPi 
perncTp naMHTM, BXOAbi KOToporo coeAHHeHbi c 
BbixoAaMM cABuroBoro perncTpa, nepByio 
nnHePiKy ycujiMTenePi AaHHbix, BbixoAbi KoropoPi 
noAKnioHeHbi k aneiapoAaM AaHHbix >KKMC, 
BTopoPi OABMroBbiPl perncTp, BbixoAbi KOToporo 
noAKnioMeHbi k BxoAaiw ycunnTenePi CMraanoB 
cKaHnpoBaHna, KOHTponnep, bxoa KOToporo 
mnneTcn bxoaom ynpaBneHua ycTpoPicTea, 
aApecHbiPi BbixoA noAKnioHeH k aApecHOMy 
BxoAy 6y4)epHoPi naMsiTu, nepBbiPi BbixoA 
noAKnioHeH k BXOAy TaianpoBaHHfl nepBoro 
CABuroBoro perncTpa, BTopoPi BbixoA - k BXOAy 
ynpasneHUH perncTpa naM^TM, TpeTMPi bwxoa - k 
BXOAy AaHHbix BToporo CABuroBoro perHCTpa, 
HeTBepTbiPi BbixoA - k TaKTOBOMy BXOAy BToporo 
CABuroBoro perncTpa, BbixoAbi nepBoPi riHHePiKH 
ycunnTenePi noAKnioHeHbi k HeneTHbiM 
sneiapoAaM AaHHbix, a TaioKe to, mto b 
ycTpofioTBO BBeAeHbi BTopaa nnHePiKa 
ycunnTenePi AaHHbix, BbixoAbi KOTopoPi 
noAKnioHeHbi k HeTHbiM sneiapoAaM AaHHbix 
)KKMC, TpeTkiC^ CABuroBbiPi pernoTp, bxoa 
AaHHbix KOToporo coeAMHeH c bwxoaom 
6ytpepHoPi naMATH, BTopoPi pernoTp naMflTM, 
BXOAbi AaHHbix KOToporo COeAHHeHb! c 
BbixoAaMn TpeTbero CABuroBoro perncTpa, a 
bxoa ynpaBneHUfl coeAnneH c BTopbiM BbixoAOM 
KOHTponnepa, nepBan nnHePiKa jiornMecKMX 
OfieMGHTOB, BXOAbi AaHHbix KOTopoPi 
noflKniOMeHbi k BbixoAaM nepBoro perncTpa 
naMHTu, a BbixoAbi - k bxoa3M nepBoPi nnHePiKu 
yonnnTenePi AaHHbix, BTopan jiMHePiKa 
nornMeoKnx sjieMeHTOB, BXOAbi AaHHbix KOTopoPi 
coeAHHeHbi c BbixoAaMH BToporo perncTpa 

naMflTM, a BblXOAbl - C BXOAaMU BTopoPi JlUHGpIKH 

ycunnTenePi ashhux, KOHTponnep 

AononHHTenbHO cx3Aep>KHT naTbiPi buxoa, 
coeAHHeHHbiPi c nepBbiMM BXOAaMM ynpaBneHna 
nepBoPi n BTopoPi nnHeeK nornnecKnx 

3J16MGHT0B, liieCTOpI BblXOA, COeAHHeHHblPl 0 

btophmh BXOAaMU ynpaBJieHMfl nepBoPi n 
BTopoPi riUHeeK nornHeoKHX oneMeHTOB, 
ceAbMoPi BbixoA, noAKniOHeHHbiPi k BXOAy 
TaKTupoBaHna TpeTbero CABuroBoro perncTpa, 
npuneiw ycwinTenn cumanoB cKaHnpoBaHMfl 
MMeioT nHBepTupyioiAne n HenHBepTnpyiomne 
BXOAbi, noonepeAHo noAKnioHeHHbie k BbixoAaM 
BToporo CABuroBoro perncTpa, aneiapoAbi 
AaHHbix pa3MeiAeHbi c AByx ctopoh no ppme 
>KKMC, Ka>KAbiPi aneKTpoA AaHHbix coeAHHeH c 
rpynnoPi M okoh, pacnono>KeHHbix noA yrnoM k 
aneiapoAaM CKaHnpoBaHun, sneKTpoAW 
CKaHnpoBaHna HMeiOT pwbi N npo3paHHbix okoh 
c pa3MepoM h no AnuHe p^Aa, paccTo^HMeM 
Me)Kfly psflaMn kh + h/M, rAe k - uenoe mhojio. 

BBeAeHne b ycTpoPicTBO BTopoPi riHHePiKH 
ycunnTenePi AaHHbix, BToporo perncTpa naM^TH, 
TpeTbero CABuroBoro perHCTpa no3BonseT b ABa 
pa3a ysennHHTb KonnMecTBO KOHTaKTOB 
3TieKTpoAOB AaHHbix, pacnonoxwB nx c AByx 
cropoH >KKMC, n noBUCMTb pa3peniaioiAyio 
cnoco6HOCTb ycTpoPioTBa npn tom «e 
K03c£4>UL(neHTe MyjibTunneKOHpoBaHHs. 
BBeAeHne AByx AononHHTeribHbix jiuHeeK 
TiornnecKnx oneMeHTOB, a TaioKe noonepeAHoe 
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noflKnraMeHne ycminTeneti 
CKaHnpoBaHna k BbixoflaM BToporo CABuroBoro 
perncTpa MHBepTupywu^nMn n 

HenHBepTupyiomnMH BxoflaMU no3BonaioT 
cpopMnposaTb cumajibi ynpaBneHua 6onee 
cno)KHoPi cpopMbi, KOMneHcupoBaTb nocTOHHHyio 
cocTaBJiflwmyio HanpsoKeHWH n o6ecneHUTb 
ynpaBneHne )KKMC c 6onbiiJHM 

K03CpCpHt4MeHTOM MyjlbTHnjieKCHpOBaHUR 3to 

noBbnuaer HaflewHOCTb ycTpoKcTBa. Bee 
sneMeHTbi ycTpotfcTBa CBH3aHbi Me>Kfly co6otf 
cpyHKi^HOHanbHO, pa6oTaKDT bo BpeMeHHoi* 
cnHxpoHM3ai4nn. llpeAno>KeHHoe paccTonHne 
Mewfly p^asmh okoh Ha sneicrpoflax 
CKaHnpoBaHUfl no3BonaeT nenaTaTb 
M3o6pa>KeHHfl c oflkiHaKOBoB pa3pewaioiflefl 
cnoco6HO0Tbio no flByM KoopflUHaTaiu. 
Oco6eHHO0Tbio H3o6peTeHHfl mnnercn to, hto 
flra pa6oTbi ycTpoKoTBa Tpe6yeTcn 
cnet^naiibHbifi anropHTM BBOfla flaHHbix b 
>KKMC. 

<J>yHKi4HOHanbHaa cxeMa ycTpotfcTBa 
noKa3aHa Ha cpur. 1 ; Ha cpur. 2 noKa3aH >KKMC , 
BMfl c6o«y; Ha cpur. 3 npeflcTaBneHa nnacTWHa c 
aneKTpoflaMM flaHHbix; Ha cpur. 4 - nnacTUHa c 
3/ieKTpoflaMM CKaHnpoBaHna; Ha cpur. 5 
noKa3aHO ssaHMHoe pacnono>KeHue a/ieiapoflOB 
flaHHbix m aneiapoflOB cKaHupoBaHua; Ha cpur. 6 
noKa3aHa opraHU3aL(Ufl nuKcenoB b 
H3o6pa)KeHnn; Ha cpur. 7 noKasaHbi BpeMeHHbie 
fluarpaMMbi nanpfweHntf u onTunecKutf otktihk 
>KKMC; Ha cpur. 8 flaHa B03MO>KHafl cxeMHan 
peannsaqufl noruMecKux aneMeHTOB; Ha cpur. 
9-11 noKa3aHbi CTpyicrypa >KK-flMetiKU u ee 
nepeKntoneHne npn fle«cTBnn BHewHero nom; 
Ha 0nr. 12 noKa3aHa xapaicrepucTHKa 
ynpaBneHUH XK-sneMKn. 

>KK-yoTpoRcTBO perncTpaLinn UHCpopMauuu 
(cpur. 1) coflep>KHT >KKMC 1, hctomhuk 2 cBera, 
onTunecKyio cucreMy 3, cpoTOMyBCTBHTeribHbiCi 
sneicrpocpOTorpacpuHecKMPi uunuHflp 4, 6jiok 5 
ynpasneHUfl nenaTbio, BKnioHaioiflUK b ce6a 
oycpepHyw Kaflposyra naMHTb 6, 

UHCpOpMaLlKOHHblK BXOfl 7 KOTOpotf HBTIfleTCfl 

BxoflOM flaHHbix ycTpoRcTBa, nepBbiH cflBuroBbin 
perucTp 8, Bxofl flaHHbix Koroporo coeflUHeH c 
BbixoflOM flaHHbix 6ycpepHotf naMATH 6, nepBbitf 
perucTp 9 naMHTH, Bxoflbi Koroporo coeflUHeHbi 
c BbixoflaMU cflBuroBoro perncTpa, nepByio 
nnHeflKy 10 ycujiHTenePi flaHHbix, Bbixoflbi 
KOTopotf noflKnioMeHbi k HeneTHbiM sneicrpoflaM 
flaHHbix >KKMC, BTopotf cflBHroBbitf perucTp 11, 
Bbixoflbi KOToporo noflKnioMeHbi k BXOflaM 
ycunnTenePi 12 cumanoB CKaHnposaHUSi, 
KOHTponnep 13, Bxofl 14 KOToporo HBnaeTCfl 
BXOflOM ynpaB/ieHUH ycTpoficTBa, aflpecHbifi 
Bbixofl noflicnroHeH k aflpecHOMy Bxofly 
6ycpepHOfi naMHTu 6, nepBbiPt Bbixofl - k Bxoay 
TaKTMpoBaHHSi nepBoro cflBuroBoro perncTpa 8, 
BTopoCi Bbixofl - k Bxofly ynpaBiieHHH perncTpa 9 
naMATM, TpeTMfi Bbixofl - k Bxofly flaHHbix 
BToporo cflBuroBoro peracrrpa 11, MeTBepTbiCi 
Bbixofl - k TaKTOBOMy Bxofly BToporo CflBuroBoro 
pernorpa 11, BTopyio nunePiKy 15 ycnnuTeneii 

flaHHbix, BblXOflbl KOTopofl nOflKHIOMeHbl K 
HeTHbiM sneicrpoflaM flaHHbix >KKMC, Tperufi 
cflBuroBbiM perncrp 16, Bxofl flaHHbix KOToporo 
coeflUHeH c BbixoflOM 6yo>epHoPi naMfiTH 6, 
BTopoCi perncTp 17 naivwrn, Bxoflbi flaHHbix 
KOToporo coeflUHenbi c BbixoflaMU TpeTbero 
CflBuroBoro perncTpa 16, a bxoa ynpaBneHna 
coeflUHeH c BTopbiM BbixoflOM KOHTponjiepa 13, 
nepByio riHHeMKy 18 nornHecKnx sneineHTOB, 

BXOflbl flaHHblX KOTopoR noflKnioMeHbi K BblXOflaM 

nepBoro pernoTpa 9 naMfiTH, a Bbixoflbi - k 



BXOflaM nepBotf nnHeRKU 10 ycunnTeneR 
flaHHbix, BTopyio riHHefiKy 19 nornnecKHX 

3TieMeHT0B, BXOflbl flaHHblX KOTOpOfl CXjeflMHeHbl 

c BbixoflaMU BToporo perncTpa 17 naMATM, a 

BblXOflbl - C BXOflaMH BTOpoCi JIHHePlKM 15 

yonnnTeneCi flaHHbix. KOHTponnep 13 
flonojiHUTenbHO cx)flep>KHT nwTbiM Bbixofl, 
coeflHHeHHbiPi c nepBbiMn BxoflaMU ynpaBneHUH 
nepBoR 18 n BTopofl 19 nnHeeK nornHecKHx 
3/ieMeHTOB, tuecToCi buxoa, coeflUHeHHbifi c 
BTopbiMM BxoflaMU ynpaBJieHMR nepBoPi 18 h 
BTopofi 19 nnHeeK nornnecKnx sneMeHTOB, 

CeflbMOR BblXOfl, nOflKTllOHeHHblR K BXOfly 

TaKTupoBaHns TpeTbero CflBuroBoro perncTpa 
16. YcunnTejiM 12 cumanoB CKaHnpoBaHHfl 
MMeioT MHBepTupyioiflne m HenHBepTMpyiomne 
Bxoflbi, noonepeflHO noflKnioHeHHbie k BbixoflaM 
BToporo CflBuroBoro pernoTpa 11. 

>KKMC 1 (cpur. 2) BbinonHeH b BMfle flByx 
CTeioiHHHbix nnacTMH 20 n 21 o repMeTUHHOM 
nonocTbio 22, 3anonHeHHoti >KK-MaTepnanoM 
23. nnacTMHa 20 MMeeT N sneicrpoflOB 24 
flaHHbix, pa3MeifleHHbix c flByx ctopoh no flnuHe 
>KKMC. IlnacTHHa 21 HMeeT M sneiapoflOB 25 
CKaHnpoBaHMJi. Ka>Kflbifi sneKTpofl 24 flaHHbix 
coeflUHeH c rpynnofi M npo3paMHbix okoh 26, 
pacnonoxeHHbix Ha nepeceneHMM sjieicrpoflOB 
flaHHbix u sneiapoflOB CKaHnpoBaHna nofl yrnoM 
k sneiapoflaM CKaHMpoBaHUH. Ha STieKrpoflax 25 

CKaHHpOBaHMfl MMeiOTCW pilflbl np03paMHblX OKOH 

27 pa3MepoM h no flnuHe sneicrpofla 
CKaHMpoBaHMfl. PaooTO«Hne Me>Kfly paflaMM okoh 
27 I = kh + h/M, rfle k - qenoe nono>KHTenbHoe 
4MCjio. Ha BHewHMX noBepxHocTBX nnacTMH 20 n 
21 pa3MeifleHbi CKpeifleHHbie nonapusaTopbi 28 
ia 29. Ha BHyTpeHHMX noBepxHOCTnx nnaoTHH 20 
ia 21 HaHeceHbi opueHTupyiomne noKpbiTMfl 30 m 
31. 

>KK-ycTpoflcTBO pemcTpaLiMH HHCpopMaL<nM 
pa6oTaeT cneflyiomMM o6pa30M. 

B 03y 6 3anncbiBai0T pacTpupoBaHHoe 
M3o6pa>KeHMe pernoTpupyeMoK CTpaHni^bi. 

HCTOMHUKOM HHCpOpMai^MOHHblX flaHHblX MO>KeT 

cny>KMTb BHeiuHflfl 3BM npn pa6oTe ycTpoficTBa 
b KanecTBe npuHTepa, CKaHep o L^McppoBoii 
o6pa6oTKotf npn pa6oTe b KonnpoBanbHOM 
annapaTe, cpaKC-MOfleMHan nnaTa npn pa6oTe b 
cpaKOMMMXibHOM annapaTe m T.n. no cumanaM ot 
sneiaporpacpuHeoKoro MOflyna, nocTynaioiflUM 
Ha ynpaBnaioiflnPi Bxofl 14 KOHTponnepa 13, 
HannHaeTca npoi^ecc perncTpaL(nn. >KKMC 
MMeeT M sneicrpoflOB 25 cKaHMpoBaHna 
S i,S2,...S m . 3neKTpoflbi 24 flaHHbix o6o3Ha4eHbi 
D-i,D2, ...,Dn. Ka>Kflbiii sneiapofl flaHHbix 
coeflUHeH c rpynnoii npo3paHHbix M okoh. 
>KK-HHefiKM onTimecKnx saTBopoB Ha 
nepeoeneHnax sneKTpoflOB flaHHbix n 
sneiapoflOB CKannpoBaHUfi o6pa3yioT MaTpuLiy. 
B pe3ynbTaTe flBn>KeHm? noBepxHOCTH 
sneicrporpacpMHecKoro i^miUHflpa 4 n 
cnHxpoHHoro ynpaBneHUH BKnioMeHHeM aneeK 
3aTBopoB nponcxoflUT 3anncb H3o6pa>KeHMfl, 
cocToaiflero H3 ynopflfloneHHoro MHO>KeoTBa 
nHKcenoB (cpur. 4). Ha sneicrpoflbi 25 
CKannpoBaHHfi L(HKnnMecKH c nepnoflOM T M c 
ycunnTenefi 12 cumanoB CKaHnpoBaHun 
noflaioTCH Hanpn>KeHM3 CKaHnpoBaHna. Ha 
Kax<flOM sneicrpofle CKannpoBaHUfi Hanpa>KeHne 
CKaHkipoBaHun fleficTByeT b TeneHMe BpeiweHU 
ta< = V M - ^HTepBan tat coctout H3 neTbipex 
TaKTOB: ti = t2 = t3 = t4, b TeneHne KOTopbix 
cpopMnpyioTca OTpnL4aTeribHbiM nMnynbc 
CTupaHHH c aMnnnTyfloR -V 0 Ha MHTepBane t-i n 
nojiojKHTe/ibHbivi HMnynbc 3anncn c aMnnnTyflofi 
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V 0 Ha HHTepBane t 3 . Ha coceflHHX sneicrpoflax 
CKaHnpoBaHHfl Hanpa>KeHHfl CKaHnpoBaHna 
cflBMHyTbi no BpeMeHM Ha t 0K (cpur. 7a-r). C 
BbixoAa X4 KOHTponnepa 13 Ha TaKTOBbiPi BXOfl 
BToporo peracTpa 11 nocrrynaioT HMnynbcw c 
nepkioflOM to - t-j. B Hanane Kaacfloro i^nicna 
CKaHnpoeaHun o Bbixofla X3 KOHTponnepa 13 Ha 
BXOfl flaHHbix BToporo perncrpa 1 1 Ha BpeMH, 
MeHbiuee t 0 , nocTynaeT nornMecKan "1" (flanee 
"1"). MHBepTnpyioLL(ne n HenHBepTupytomne 
BXOflbi ycunnTeneW 12 cumanoB CKanupoBaHMH 
noonepeflHO noflKnicmeHbi k HeneTHbiM BbixoflaM 
BToporo peracTpa 11 cflBura, HMewmera 
pa3paaH0CTb 4M. Ha HHTepBane to« bo BpeMH 
3anncn hoboPi HHCpopMat^H b >KK-HHePiKM 
oflHoro pnaa BbinonHHioTCH cnefly tou^e 
onepaL(nn. 

Ha HHTepBane t-| npoucxoflUT BbiKntoneHne 
>KK-smeeK pnfla HMnynbcoM CTupaHUfl -V 0 , 
OKOHMaHne 3arpy3KH cflsnroBbix peracTpoB 8 m 
16 flaHHbiMM H3 03Y, Ha Bbixoflax X5 m X6 
KOHTponnepa 13 cpopMHpyKrrcH cumanbi P-, - 



Ha 



HHTepBane t 
napannenbHan nepecbinKa flaHHbix H3 
GflBHroBbix pemcTpos 8, 16 b perHCTpw 9, 17 
naMfiTH. Ha Bbixoflax X5 h X6 KOHTponnepa 13 
oflHOBpeiweHHO cpopMHpyioTCH cumanbi P 1 = 

"0" H P 0 = ="0". 

Ha HHTepBane t 3 nponcxoflHT BKnKweHite Ha 
CKaHHpytomeM sneicrpofle HMnynbca 3anncn 
+Vo. Bbiflana Ha nMHeflKM 18 u 19 nornnecKHX 
aneMeHTOB cHmana pa3peweHHH 3anncn 
eflHHHL(; P-i - "1", P 0 = "0". Ha MHTepsane 
t 3 HaHHHaerea 3anonHeHne cflBHroBbix 
perucTpoB 8 m 1 6 hobnmh flaHHbiMH Ann 3anncn 
cneflyromero pma meex, flnnTenbHOOTb 
3anonHeHM3 cqsHroBbix perucTpoB 8 n 16 MOKeT 
COCTaBnflTb toK - to. 

Ha HHTepBane Li c Bbixofla X6 KOHTponnepa 
13 BbiflaeTca CHman pa3peweHHH 3anncn 
HynePi: Pi = "0" m P 0 = "1". ripoflonwaeTCH 
3anonHenne oflBurosbix perucTpoB hoboPi 
HHCpopMa 4 nePi. 

B pe3ynbTaTe Ha Bbixoflax ycwHTenePi 10 n 
15 flaHHbix cpopMnpyioTCfl cumanbi flaHHbix b 

COOTBeTCTBUM C Ta6n. 1. HCTMHHOCTH. 

BpeMeHHbie fluarpaMMbi HanpnxeHHPi 
U d Ana cnynaeB BKnroneHHH HMePiKH ON h 
HeBKniOHeHUfl snefiKH OFF noKa3aHbi Ha cpur. 7fl. 
Bo3MO>KHaH cxeMHan peann3aqnfl nornMecKHX 
aneivieHTOB flnn oflHoro sneirrpofla flaHHbix 
>KKMC noKa3aHa Ha cpur. 8. 

B 3a3ope i-Pi >KK-HHePiKH Ha HHTepBane 
ten flePicTByeT pa3HOCTHoe Hanpn>KeHne 
U 3i -U di (cpur. 7e). [\nn Bcex KK-weeK 
OTpnqaTenbHbiPi Hiwnynbc CTupaHMH cocTaBnneT 
-3\fJ2. flnn BKnioHaeMbix >KK-HHeeK 
nonoxnTenbHbifi niwnynbc 3anncn cocTaBnneT 
+3Vo/2. flnn HeBKnioHaeMbix >KK-HHeeK 
nonroKHTenbHbii^ wunynbc 3anncn He 
npeBbituaeT + \IJ2\ npMHeiy cpopMa HanpnweHMii 
U s - U d Ann Bcex cnyMaeB HMeer HyneByio 
nocTOHHHyio cocTasnHtoiAyio. 3to noBbiwaeT 
cpoK cny>K6bi >KKMC. 

B npeflnaraeMOM ycTpoPicTBe b KaMecTBe 
>KK-MaTepnana Mo>KeT 6biTb npuMeHeH 
cemeTosneKTpuHecKuCi xnpanbHbifi CMeKTMK 
C " c 6ncTa6nnbHo£i noporoBoPi 
xapaKTepucTMKofi. H3roTOBneHne >KK-cocTaBa, 
opneHTnpytou4nx noKpbiTuR BHyTpeHHMX 



noBepxHOCTeti aneeK, 3annBKa >KK-MaTepnana b 
>KKMC BbinonHHiOTCfl TaK, mto b >KKMC 
flupeKTopbi )KK-MoneKyn o6pa3yioT 

ynopnflOMeHHyio CTpyKTypy, 
CTa6nnn3npoBaHHyio noBepxHOCTHMM 
opneHTnpyioinnx noKpbiTuPi n cocToamyio H3 
MHo>KeoTBa cnoes, nepneHflUKynapHbix 
noBepxHocTHM cTexnRHHbix nnacTHH 20 n 21 . B 
OTcyTCTBue BHetiJHero sneiapHHecKoro nona 
flnnHHbie ocu Mone«yn (flupeKTopbi N) 
pacnono>KeHbi nofl onpefleneHHbiM nonspHbiM 
yrnoM e k noBepxHOCTM cnon (cpur. 9), a 
asuMyTanbHbiM yron q> npMHHMaeT 3HaHeHMf? +90 
vmvi - 90°. flunonbHbie MOMeHTbi MoneKyn 
P s nepneHflMKynfipHbi flupeicropy N n ne>KaT b 
:MeKTMHecKoro enow, nofl flePicTBueM 
sneKTpuHecKoro nona E 1, 
nepneHflMKynflpHoro nnocKOCTM CTeKnfiHHbix 
nnacTHH >KKMC, B03HMKaeT apamaiotflHPi 
MOMeHT, KOTopbiPi opueHTupyeT Bee 
>KK-MoneKynbi nn6o b nonoweHne N1 (cpur. 10), 
nn6o b nono>KeHne N2 npn npornBonono>KHOM 
HanpaBneHMM aneiapMHecKoro nonn E 2 (cpur. 
11). )KK-HMePiKa SKBMBaneHTHa nnacTUHe 
oflHoocHoro sneKTpoonTHHecKoro KpucTanna n b 
oflHOM us nonoxeHMPi flupeKTopa noBopaMHBaeT 
nnocKOCTb nonflpusai^nn npoxoflHix^ero CBeTa Ha 
90°. npn 3tom b CKpemeHHbix nonapn3aTopax 
>KK-fiHeCiKa nponycKaeT CBeT, T.e. 
"BKnioHaeTCH". npn flpyroM HanpaBneHnn 
aneicrpHMecKoro nona )KK-fmePiKa "BbiKnioMeHa" 
h He nponycKaeT CBeT. 

flna pa6oTbi b npeflnaraeMOM ycTpoPicTBe c 
MyjibTMnneKCHbiM ynpaBneHneM )KK-swePiKa 
flon>KHa HMeTb rncTepe3HCHyio xapaKTepucTMicy 
ynpaBneHHH (cpur. 12), mto flocTMraeTCH 
Bbi6opoM >KK-MaTepnana m TexHonornn 

M3rOTOBneHMfl. B03MO>KHbie 3HaHeHHfl 

napaMeipoB >KKMC: BennnnHa 3a3opa 2-5 mkm, 
HanpyDKeHHOCTb 3neKTpvmecKoro nona 3-8 
B/mkm, BpeMH HapacTaHUH-cnafla onTunecKoro 
oTitnuKa 30-50 mkc, onTHMecKUti KOHTaKT 8-10. 
npo3paHHbie npoBOflHinne noKpbiTMH b >KMKC 
MoryT 6b(Tb BbinonHeHbi M3 ln 2 0 3 , Sn0 2 , IT0. 

OnTHHeCKMM OTIOIHK BKfllOMeHHOM H 

BbimiioHeHHofi HneeK noKa33H na cpur. 7)K. 

flnn nenaTu M3o6pa>KeHHH b BUfle 
ynopHfloweHHoro MHO>KecTBa nuKcenoB (cpur. 6) 
b ycTpoMCTBe npuMeHHeTCH cneLjManbHbiR 
anropnTM BBOfla flaHHbix b >KKMC. PaccMOTpuM 
3tot anropnTM flna KoscpcpnuneHTa 
MyribTunneKcupoBaHna M = 4. npuMeM pa3Mep 
>KK-HMeSiKH paBHbiM h x h, paccTOHHue Me>Kfly 
pHflaMn okoh Ha sneKTpoflax CKaHnpoBaHna 
paBHo I, npuneM I > h. OnTHManbHbiM 3HaHeHMeM 
HB/weTCfl I - kh + h/M, rfle k - uenoe 
nonroxnTenbHoe Mucno. H3 KOHCTpyKTHBHbix 
coo6pa>KeHnPi c yneTOM Tononornn oneicrpoflOB 
cKaHnpoBaHna u aneiapoflOB flaHHbix nptiMeM k 
= 2, t. e. I = 2,25 h. Mwcn nena™ T 4 = =h/V x , 
rfle V x - nkiHetfHaa CKopocrb nepeMeifleHHH 
oneKrpocpOTorpacpiiMecKoro unnnHflpa 
(cMMTaeM, mto onTMHecKan npoeKUHOHHaa 
CHCTeMa MMeeT yBennneHne +1). flycTb 
H3o6pa>KeHMH coflep>KHT 4 N x R nMKceflOB h 
neMaTaeTca 3a R x T 4 4 ui<noB. Kax<flbiPi i4HKn 
coflepxnT M= =4 HHTepsanoB CKaHHpoBaHUH 
A/iMTenbHocTbio t^,,. Torfla BHyrpn i^nicna i 
ecTb M = 4 noflqwOTOB h, i 2 , i 3 , 14. flns nenaTu 
n3o6pa>KeHMH c opraHM3ai4neti nuKcenoB, 
noKa3aHHoPi Ha cpur. 6, b Ka)KflOM noflL(MKne Ha 

aneicrpoflbi flaHHbix D 1 ,D 2 D n flon>KHa 

nocTynaTb HHCpopMaunn o nHKcenax c aflpecaMH 
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(T36J1. 2). 

3flecb p npHHUMaeT t^enwe 3HaMeHHfl 0 - 
(N-1). 

no co3flaHHOMy anropuTMy c yneroM 
peanbHoPi opraHH3aL(HH aApecoB 03Y 
KOHTponnep 13 BbinonHfleT aApecai^wo u 
3aobinKy flaHHbix b cflenroBbie pernorpbi 8 m 16. 
flpn 3TOM b perncTp 8 flaHHbie 3acbinaioTCH, 
namnan c nocneAHero nuKcena pjwa, a b 
pernoTp 16 - HaMUHaa c nepBoro nuKcena psAa. 
3to no3BonaeT ttcnonb30BaTb OAHHaxoBbie 
KOHCTpyKL^nn nnaT ynpaBneHna atia HeTHbix u 
HeneTHbix sneicrpoAOB AaHHbix >KKMC. B 
pe3ynbTaTe npuMeHeHUH TaKoro anropnTMa, 
HanpHMep, nuKoenw pj^a i, (2 + 4p) 
nenaTaiOTCfl b LiHKJie i + 2, T.e. hx neMaTb 
3aAep>KMBaeTOfi no BpeMeHU Ha 2T M + 1^4 
OTHocnTenbHO nenaTH pwa i, (1 + 4 P ). TaK ksk 
npooTpaHCTB8HHoe CMeiAeHHe paA°B okoh Ha 
sneKTpoAax CKaHnpoBaHMa paBHO 2 h + h/4, 
AocTuraeTOR ooBMemeHue Bcex nuKcenoa p^Aa i 
b oAHy nnHwo. ripu 3tom nnoTHOCTb neqa™ no 
AByM KoopAHHaTaM oflUHaKOBa m cocTasnHeT 1/h 
TOMeK Ha MunnuMeTp (h n3MepeH0 b 
MunnnMeTpax). 

npeAnaraeMoe yorpoPicTBO no3BonaeT 
nonyMHTb nnoTHOCTb nenarn 12 ToneK /mm, 
CKopocTb nenarn 6-12 cTpaHUL; b MUHyiy. npn 
CKopocTM 12 CTpaHni4 b MUHyTy i4HKn nenaTH 
T 4 = 1 ,2 mo, HHTepsan cxaHnpoBaHUH 300 mkc, 
HHrepBan to = 75 mkc. 3a sto BpeMH 

npOHCXOAUT BKHRDMeHMe HflU BblKJlKDMeHUe 

>KK-flMetiKM. AApecauna 03Y u 3anonneHne 
CABurosbix perncTpoB 8, 16 BbinonHHioTCfl 3a 
spem = 3t 0= = 225 mkc. Bcero aApecyeTCfl 
512 flneeK. BpeMH aApeca^H oahoPI AMePiKH 0,5 
mkc, mto BnonHe aocth>khmo ppn KOHTponnepoB 
c TaKTOBoR MacroTofl 10-12 MTl;. B KaMecTBe 
ncTOMHUKa cBera b ycTpoPicTBe mojkbt 6biTb 
npuMeHSHa moMHHeciieHTHaa menesafl naMna, 
jiMHePiHan MeTannoranoreHHaa naMna nrin 
TOHeHHan naMna co cBeroBOAHbiM 
cjjopMnpoBaTexieM. npeAnaraeMoe 
>KK-ycTpotfcTBO perncTpai4nn HHcpopMaL^nn 

OTHUMaeTCfl KOMnaKTHOCTbK), BblCOKHM 

KaMecTBOM neMaTH n MoxeT HaPi™ iunpoKoe 
npuMeHeHne b 6e3yAapHbix npMHTepax, 
t^ncppoBbix Konnposa^bHbix annapaTax, 
cpaKCHMM/ibHbix sreicrporpacpHHecKnx 
annapaTax. 

<t>opMyna M3o6peTeHkifl: 

KHflKOKPHCTA/lflMMECKOE 
YCTPOfiCTBO PETHCTPAL4HH 
MH0OPMALJHH, coAepwamee 
nocneAOBaTeribHO omrnqecKH CBMaHHbie 

hctomhuk cseTa, >KHAKOKpHCTannHMeCKHpi 

MOAyJwrop CBeTa, BbinonHeHHbiPi b BHAe AByx 
CTeKnflHHbix napannenbHbix nnacTHH c 
repMeTHMHotf nonocTbio Me>KAy humh, 
3anonHeHHoR >khakhm KpucTannoM, Ha 

BHyTpeHHeW nOBepXHOCTM OAHOti H3 KOTOpblPi 

pa3MemeH0 N napannenbHbix nonocKOBbix 
sneicrpoAOB AaHHbix, a Ha BHyTpeHHefi 
noBepxHocru APyroPi - M napannenbHbix 
sneicrpoAOB cKaHMpoBaHUJi, 
na nepeceHeHHHX npo3paHHbie 
neiuHnx noBepxHOCTnx nnacTHH - 
nonflpn3aTopbi, onTMnecKyio 

M CpOTOMyBCTBMTejIbHblM 

aneiapocpoTorpacpuMecKuPi L(nnnHAP, a TaiOKe 
6noK ynpaBneHna nenarbio, BtcniOHaioiAHH b 
ce6f\ 6ycpepHyio KaAposyio naM^Tb, 

HHCpOpMaL(MOHHblPi BXOA KOTOpOpi SBnaeTCH 



nonocKOBbix 
o6pa3yioiAMX 
wePiKH, a Ha 
CKpemeHHbie 
cucTeMy 



bxoaom AaHHbix ycrpotiCTBa, nepBbiM CABuroBbiR 
pemcTp, bxoa AaHHbix KOToporo coeAHHeH c 
bhxoaom AaHHbix 6yo>epHoPi naMATH, nepBbifi 
perncTp naMHTM, BXOAbi KOToporo coeAHHeHbi c 
BbixoAaMM CABuroBoro perncTpa, nepByio 
nnHeBKy ycunnTenePi ashhux, BbixoAbi KOTopoPi 
noAKmoMeHbi k sneKTpoAaM AaHHbix 
>KHAKOKpncTannnMecKoro MOAyraTopa CBera, 
ycunnrenn cumanoB CKaHnpoBaHun, BTopoPi 
CABuroBbiPi perncTp, BbixoAbi KOToporo 
noAKJiioHeHbi k bxoa3m ycnnHTenePi curnanoB 

CKaHUpOBaHMfl, nOAKHIOMeHHblX k sneKTpoAaM 
CKaHnpoBaHMfl, KOHTponnep, bxoa KOToporo 
ABnaeTCfl bxoaom ynpaBneHna ycTpoPicTBa, 
aApecHbiR BbixoA noAKnioqeH k aApecHOMy 
BXOAy CycpepHoPi naMHTH, nepauPi BbixoA - k 
BXOAy TairrnpoBaHMfl nepsoro cABuroBoro 
pemcTpa, BTopoPi BbixoA - k BXOAy ynpaBneHns 
nepBoro perncTpa naMJiTM, TpeTMiS BbixoA - k 
BXOAy AaHHbix BToporo CABuroBoro pemcTpa, 

MeTBepTblPi BblXOA - K TaKTOBOMy BXOAy BToporo 

cABuroBoro perncTpa, OTnunaioiAeecH TeM, mto 
BbixoAbi nepBofi nnHePiKH ycunnTenePi AaHHbix 
noAKnioMeHbi k HeneTHbiM sneKTpoAaM AaHHbix, 
b ycTpoPicTBo AononnnTenbHO BBeAeHbi BTopan 
nnHePiKa ycunnTenePt AaHHbix, BbixoAbi KOTopoPi 
noAKnioMeHbi k neTHbiM sneKTpoAaM AaHHbix 
>KMAKOKpncTannnHecKoro MOAynaTopa CBeTa, 
TpeTuPi CABuroBbiPi perncTp, bxoa AaHHbix 
KOToporo coeAHHen c bwxoaom 6ycpepHoPi 
naMHTM, BTopoPi perncTp naMHTH, BXOAbi AaHHbix 
KOToporo coeAHHeHbi c BbixoAaMM TpeTbero 
cABuroBoro perncTpa, a bxoa ynpaBneHkisi - c 
BTopbiM BbixoAOM KOHTponnepa, nepBan 
nnHePiKa nornnecKnx aneMeHTOB, bxoan AaHHbix 
KOTopoPi noAKmoneHbi k BbixoAaM nepBoro 
perncTpa naMa™, a BbixoAbi - k BXOAaM nepBoPi 
nnHePiKM ycunnTeneCi AaHHbix, BTopaa nnHePiKa 
nornHecKnx sneMeHTOB, BXOAbi AaHHbix KOTopoPi 
coeAHHeHbi c BbixoAaMU BToporo perncTpa 
naMfiTM, a buxoaw - c bxoa3mh BTopoPi nnHePiKu 
ycunnTenePi AaHHbix, KOHTponnep 

AononHMTenbHO coAep>KHT nflTbiPi BbixoA, 
coeAHHeHHbiPi c nepBbiMn BXOAaMU ynpaBneHna 
nepBoPi m BTopoPi nuneeK nornnecKHX 
sneMeHTOB, luecToPi bhxoa, coeAUHeHHbiPi c 
BTopwMH BXOAaMU ynpasneHns nepBoPi m 
BTopoPi nMHeeK nornnecKnx sneMeHToB, 
ceAbMoPi BbixoA, noAKniOHeHHbiR k BXOAy 
TaKTupoBaHna TpeTbero CABuroBoro pemcTpa, 
npwneM ycunnTenn cumanoB cKaHnpoBannfl 
BbinonHeHbi c HHBepTupyioiAHMH n 
HenHBepTupyioiAMMn BXOAaMU, noonepeAHO 
noAKraoneHbi k BbixoAaM BToporo CABuroBoro 
pemcTpa, Ka>KAbiPI sneicrpoA cKaHnpoBaHun 
BbinonHeH c N npo3paMHbiMn ywacTKaMU no ero 
Annne, o6pa3yioiAMMM pnA, pacoroflHue Me>KAy 
pfiAaMU okoh coceAHHx sneicrpoAOB paBHO kh + 
h/M, rfle k - L\enoe nono>KHTenbHoe nucno, h - 
pa3Mep CTopoHbi KBaflpaTa, npuneM npospaHHbie 
ynacTKH cMeiAeHbi b kbxcaom nocneAyiomeM 
pwy OTHOcnTenbHO npeAbiAyLAero Ha sennnnHy 
h, KOHTaKTHbie nnomaAKH MeTHbix m HeneTHbix 
sneicrpoAOB AaHHbix pa3MeiAeHbi c AByx 
npoTHBonono>KHbix cropoH BHyTpeHHePi 
noBepxHOCTH nnacTUHbi, Ka>KAbiPi sneKTpoA 
BbinonHeH c M npo3paHHbiMM ynacTKaMM b bha© 

KBaApaTOB, co CTopoHoPi h OnTHMeCKH 
COBMemeHHblX C COOTBeTCTByiOlAHMM 

nopo3paMHbiwn ynacTKaMM sneicrpoAOB 
CKaHnpoaaHun, npuneM nocneAHnPi HeTHbiPi 

SneKTpOA ASHHblX MHCpOpMaL^HOHHO CBH33H c 

nepBbiM BbixoAOM TpeTbero CABuroBoro 
pemcTpa. 



=3 

01 



-6- 



Ta 6/1 n u, a 1 



Bnxoa perwcTpa 9,17 
naMmn 


ypoBeHb Pi 


YpOBeHb Po 


Buxofl ycM/twTe/is 


X 


1 


1 


+V 0 /2 


X 


0 


0 


-Vo/2 


1 


1 


0 


-V 0 /2 


1 


0 


1 


+Vo/2 


0 


1 


0 


+V 0 /2 


0 


0 


1 


-Vo/2 



BpeMH ot Havana ne- 

HaTH 


N noAUMK/ia 


HHfleKCw 


niiKce/iOB 


nepBbiii 


BTOPOM 


0-1) Tq 


ii 




(1+4p) 


(i-1)V T M /4 


l2 


I-2 


(2+4p) 


(M)T„+ Ty/2 


l3 


I-4 


(3+4p) 


(i-1)Tu+3 T„/4 


M 


I-6 


f4+4p) 




CD 
CM 



ID 

a: 



-7- 



I 





ft,2 








































1,2 


























































21 


22 


















1f 


12 


13 


14 












1.4N 



<pc/e.6 



=5 

on 



-10- 



Vat 



e 

OpO r 



fate 



I 



Jl 



<Pue7 



dotxod 



(pup. 8 



cpt/e.9 



o 



(pua/O 




-13- 



